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$EVWUDFW
7KH VSUHDG RI LQWHUPLWWHQW UHQHZDEOH HQHUJ\ VRXUFHV LQFUHDVLQJO\ VKRZV WKH ODFN RI DSSURSULDWH GHFHQWUDOL]HG
HQHUJ\VWRUDJHVROXWLRQVIRUJULGVXSSRUWDQGUHVLGHQWLDODSSOLFDWLRQV3DWHQWVDUHDJRRGPHWULFWRGHWHUPLQHZKHWKHU
WKHQHFHVVDU\WHFKQRORJLFDOSURJUHVVLVLQGHHGKDSSHQLQJDVWKHPDQGDWRU\SXEOLFDWLRQRIWKHXQGHUO\LQJLQYHQWLRQ
JLYHV DFFHVV WR RWKHUZLVH KLGGHQ5	'DFWLYLWLHV2XU SDSHU FRQWULEXWHV WR WKH OLWHUDWXUHZLWK D FRPSLOHG DUUD\ RI
WHFKQRORJLFDOFODVVHVUHODWHGWRLPSRUWDQWEDWWHU\W\SHVLQWKHQRYHO&RRSHUDWLYH3DWHQW&ODVVLILFDWLRQ&3&ZKLFK
FDQ EH XVHG WR LGHQWLI\ UHOHYDQW SDWHQW DSSOLFDWLRQV RI WKH FRPSHWLQJ WHFKQRORJLHV 8VLQJ WKH ZRUOGZLGH SDWHQW
VWDWLVWLFDOGDWDEDVH3$767$7ZHILQGWKDWSURPLVLQJWHFKQRORJLHVVXFKDVVRGLXPVXOIXUEDWWHULHVDQGUHJHQHUDWLYH
IXHO FHOOV HJ UHGR[ IORZ EDWWHULHV VKRZ LQFUHDVLQJ SDWHQW FRXQWV GXULQJ WKH ODVW \HDUV 7KH QXPEHU RI SDWHQW
DSSOLFDWLRQVIRUUHJHQHUDWLYHIXHOFHOOVGRXEOHGIURPWR1HYHUWKHOHVVWKHSDWHQWLQJLQWHFKQRORJLHVUHODWHG
WROLWKLXPLVXQFKDOOHQJHG$QQXDOSDWHQWDSSOLFDWLRQVLQWKLVDUHDKDYHUHDFKHGYHU\KLJKOHYHOVLQDQG
DOORZLQJ WKH FRQFOXVLRQ WKDW WKH LQWURGXFWLRQ RI LPSURYHG PRGXOHV ZLOO FRQWLQXH 2XU DQDO\VLV XQGHUOLQHV WKDW
HOHFWURFKHPLFDO VWRUDJH DQG LQ SDUWLFXODU OLWKLXPEDVHG WHFKQRORJLHV FDQ EH H[SHFWHG WR SOD\ DQ LQFUHDVLQJO\
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SRVVLEOH LPSURYHPHQWV LV JLJDQWLF LW LV OLNHO\ WKDW QRYHO LGHDV DUH ILUVW SDWHQWHG EHIRUH VFLHQWLILFDOO\
SXEOLVKHG LI ODWWHU DW DOO &RQVHTXHQWO\ LW LV OLNHO\ WKDW LPSRUWDQW NQRZKRZ FRQFHUQLQJ EDWWHULHV LV
UHYHDOHGLQSDWHQWV6HFRQGO\SROLF\PDNHUVDLPLQJIRUWHFKQRORJ\OHDGHUVKLSE\WKHLUFRXQWULHVQHHGWR
KDYHLQIRUPDWLRQRQWKHLQQRYDWLYHSHUIRUPDQFHLQWKHLUUHVSHFWLYHMXULVGLFWLRQDVWKLVLVHVVHQWLDOIRUD
ZHOOLQIRUPHG GHFLVLRQ DERXW RSWLRQDO WHFKQRORJ\ SXVK RU PDUNHW SXOO VXEVLGLHV 5HJDUGLQJ HQHUJ\
JHQHUDWLRQWHFKQRORJLHVPHWKRGRORJLFDOO\UHODWHGVWXGLHVKDYHUHFHQWO\OHGWRWKHUHFRPPHQGDWLRQRIWKH
DEROLWLRQRIWKH((*WKHOHJDOEDVLVIRUIHHGLQWDULIIVLQ*HUPDQ\E\DQLPSRUWDQWJRYHUQPHQWDGYLVRU\
ERDUG >@7KLUGO\ JULGGHVLJQHUV DQG HQHUJ\ VFHQDULR UHVHDUFKHUVQHHG WRNQRZZKLFK HQHUJ\ VWRUDJH
V\VWHPVFRXOGGRPLQDWHPDUNHWVLQWKHIXWXUH7KHVFKRODUO\OLWHUDWXUHRQLQQRYDWLRQLQHQHUJ\VWRUDJHKDV
KRZHYHUVRIDURQO\ORRNHGDW WHFKQRORJLHVUHOHYDQWIRUHOHFWULFPRELOLW\UHJLVWHUHGDW WKH8QLWHG6WDWHV
3DWHQW DQG 7UDGHPDUN 2IILFH 86372 >@ )XUWKHU UHVHDUFK GUDZLQJ D JOREDO RUJDQL]DWLRQDO DQG




3UHYLRXV UHVHDUFK KDV LGHQWLILHG SDWHQWV RI FHUWDLQ WHFKQRORJLHV HLWKHU E\ VHDUFKLQJ IRU UHOHYDQW
NH\ZRUGV >±@ E\ UHO\LQJ RQ WHFKQRORJLFDO FODVVLILFDWLRQV >@ RU E\ HPSOR\LQJ DQ LWHUDWLYH
FRPELQDWLRQRI WKHVH WZR DSSURDFKHV >@$PDMRU ULVN RI VHDUFKLQJ IRUNH\ZRUGV LV WKH LQFOXVLRQRI




ILHOG DVVLJQ WKH FODVVLILFDWLRQ 7KH UHFHQW LQWURGXFWLRQ RI WKH &RRSHUDWLYH 3DWHQW &ODVVLILFDWLRQ &3&





































RI DSSOLFDWLRQV PRQWKV JUH\ VKDGHG DQG OLPLWHG SUROLIHUDWLRQ RI GDWD E\ LQWHUQDWLRQDO DXWKRULWLHV WR WKH (32
EHIRUHWKHLVVXHGDWHRIWKHXVHGYHUVLRQRI3$767$72FWREHU
:H XWLOL]HG WKH QXPEHU RI SDWHQW IDPLOLHV WR FRPSDUH WKH JURZWK LQ WKH LQYHVWLJDWHG WHFKQRORJLHV
EDVHGRQ WKH ODWHVW DYDLODEOH HGLWLRQRI3$767$7)LJXUH D VKRZV WKHQXPEHURI LGHQWLILHGSDWHQW
IDPLOLHVDFURVV\HDURI ILOLQJ IRU WKH WHFKQRORJLHVDVJURXSHG LQ7DEOH6WDUWLQJ IURPD UDWKHU VLPLODU
OHYHOLQWKHQXPEHURIQHZSDWHQWIDPLOLHVUHODWLQJWROLWKLXPKDVLQFUHDVHGVXEVWDQWLDOO\7KHPDLQ










3$767$7 7KH DQQXDO DSSOLFDWLRQV LQ  FRXOG WKHUHIRUH EH HYHQ KLJKHU ,Q WKH IXWXUH FRQWLQXHG


























>@ /LQ <3 &KDQJ <& 7KH (YROXWLRQ RI (OHFWULF 9HKLFOH /LWKLXP %DWWHU\ 7HFKQRORJ\7RZDUGV 66,3HUVSHFWLYH ,Q WK
'58,'&HOHEUDWLRQ&RQIHUHQFH%DUFHORQD6SDLQ-XQH





>@ /DQ]L(9HUGROLQL(+DãþLþ,(IILFLHQF\LPSURYLQJIRVVLO IXHO WHFKQRORJLHVIRUHOHFWULFLW\JHQHUDWLRQ'DWDVHOHFWLRQDQG
WUHQGV(QHUJ\3ROLF\±
>@ %UDXQ)*+RRSHU(:DQG5=ORF]\VWL3+ROGLQJDFDQGOH WR LQQRYDWLRQ LQFRQFHQWUDWLQJVRODUSRZHU WHFKQRORJLHV$
VWXG\GUDZLQJRQSDWHQWGDWD(QHUJ\3ROLF\±








E\3URI+lQVFK LQ6LPRQ0XHOOHUZRUNHGDV LQWHUQ LQDFRUSRUDWHFHQWHU IRU OHJDO





E\ WKH /XGZLJ0D[LPLOLDQV8QLYHUVLW\ /080XQLFK*HUPDQ\+LV UHVHDUFK IRFXVHV
RQLQWHOOHFWXDOSURSHUW\ZLWKDVSHFLDOIRFXVRQSDWHQWVDQGLQQRYDWLRQLQJHQHUDO
,VDEHOO0:HOSH
,VDEHOO 0:HOSH VWXGLHG PDQDJHPHQW DW WKH /080XQLFK *HUPDQ\ DQG DW WKH 0,7
86$ ,VDEHOO0:HOSHKROGV WKH&KDLU IRU6WUDWHJ\ DQG2UJDQL]DWLRQ DW WKH7HFKQLVFKH
8QLYHUVLWlW0QFKHQLQ0XQLFK*HUPDQ\+HUUHVHDUFKLQWKHDUHDRIVWUDWHJLFLQQRYDWLRQ
OLHVDWWKHLQWHUVHFWLRQRIPDQDJHPHQWDQGWHFKQRORJ\
